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Abstract
This research addresses the role of sustainable demand and psychological and cul-
tural factors in the spatial concentration of sustainable SMEs. We analyze the spatial 
concentration of sustainable SMEs in the restaurant sector in the Netherlands. We 
argue that traditional agglomeration theories can partially explain spatial concen-
tration of sustainable SMEs, but are not sufficient in explaining the sub-sector con-
centration of sustainable entrepreneurs. Demand, psychological and cultural factors 
could explain sub-sector concentration of sustainable restaurants. We use sustainable 
entrepreneurship theory to explain this difference. We analyze spatial concentration 
of sustainable SMEs in three ways. First, we investigate spatial concentration based 
on all individual locations of sustainable restaurants with an average nearest neighbor 
analysis. Second, we analyze spatial autocorrelation with use of the Moran’s I statis-
tic. Finally, we map the clustering of sustainable restaurants with a Getis–Ord Gi* 
analysis. We use sustainable restaurants as a percentage of conventional restaurants 
in a region in the Netherlands. While controlling for conventional clustering, we find 
a single large cluster of sustainable restaurants. Arguably, this clustering is caused by 
a spatial variation of demand and individual psychological traits of sustainable entre-
preneurs, which together represent a regional culture of sustainable entrepreneurship.
JEL Classification E71 · L26 · R12 · Q01
Just as people cannot live without eating, so a business cannot live without profits. 
But most people don’t live to eat, and neither must businesses live just to make 
profits. John Mackey (2015 p. 250).
 * Margo P. M. Enthoven 
 m.p.m.enthoven@rug.nl
 Aleid E. Brouwer 
 a.e.brouwer@rug.nl
1 Center for Sustainable Entrepreneurship, Campus Fryslân, University of Groningen, 
Leeuwarden, The Netherlands
2 Faculty of Spatial Sciences, University of Groningen, Groningen, The Netherlands
3 Academy for International Business Administration, NHL Stenden University of Applied 
Sciences, Leeuwarden, The Netherlands
576 M. P. M. Enthoven, A. E. Brouwer 
1 3
1 Introduction
Businesses can be drivers of sustainable economic growth. However, businesses are 
now the main drivers of the greenhouse effect (CDP 2017), air pollution (EuroStat 
2019) and deforestation (WWF 2016). A change toward more sustainability from 
within the business world can have a phenomenal effect on our future. The tour-
ism and hospitality industry is one of the least sustainable economic sectors in the 
world. The negative effect of restaurants on the environment becomes a public con-
cern (Gössling et  al. 2009). Consumers become more and more environmentally 
conscious; therefore, the demand for sustainable products and services grows. As 
such, in the restaurant industry more effort is made to become more environmentally 
friendly (Xu and Jeong 2019). Raab et al. (2018) find that especially serving sustain-
able food as a core product attracts niche customers, whereas other, more ancillary, 
green practices have no influence on customer segmentation.
In this paper, we research the nature and location of sustainability specialization 
within an established sector: the restaurant sector. We analyze within-industry sus-
tainability specialization of restaurants in the Netherlands. Our research analyzes the 
occurrence of within-industry specialization on sustainable development, so that we 
can unravel the spatial factors for sustainable development by businesses. We show 
that sustainable entrepreneurship is not spatially blind and that locality needs to be 
taken into account by sustainable entrepreneurs and policy makers. Our results pro-
vide key inputs to those who want to fuel a transition toward sustainable business 
practices.
In this research, we explain how and to what extent sustainability orientation of 
businesses leads to sub-sector clustering. Previous research in economic geography 
focused mostly on the spatial concentration of industrial sectors and agglomerations, 
while concentration at the sub-sectoral level is not explained. In research on sustain-
able entrepreneurship, the role of place is largely underemphasized (McKeever et al. 
2015). Previous research does not address the role of established clusters on sustainable 
entrepreneurship. Furthermore, research on the context of sustainable entrepreneurship 
has focused mostly on institutions, while the embeddedness and interactions with geo-
physical space, social systems and territories have been overlooked (Muñoz and Cohen 
2018). Existing research is mostly qualitative or conceptual and focuses on the cultural 
and social embeddedness of sustainable entrepreneurship (Shrivastava and Kennelly 
2013; Kibler et al. 2015; Anderson and Obeng 2017). The role of existing economic 
structures has been discussed in an urban context (Cohen and Muñoz 2015), but there 
is little evidence on the role of the urban environment on sustainable entrepreneurship. 
One study analyzes the geographical factors of sustainable clustering organizations 
(Sunny and Shu 2019), but assumes clustering instead of analyzing it. Sunny and Shu 
(2019) analyze company cluster organizations and do not consider the locations of indi-
vidual businesses. A focus on the location of individual businesses is key in advancing 
our knowledge on the spatial behavior of sustainable businesses. Such a focus can show 
how the individual business is influenced by its economic surroundings and answers 
the call for more research on the embeddedness and interactions with geophysical 
space, social systems and territories (Muñoz and Cohen 2018). Our study uses location 
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data from the entire population of restaurants in the Netherlands and therefore assesses 
spatial concentration based on a complete national dataset.
Our contribution to academic literature is twofold. Firstly, we contribute to the field 
of sustainable entrepreneurship by providing insight into the nature of spatial concen-
tration of sustainable entrepreneurs. We do this by analyzing the role of spatial concen-
tration of the mother sector on sustainable entrepreneurship. Secondly, we contribute to 
the economic geography literature. We contribute by analyzing the occurrence of sub-
sector spatial concentration. We add to central place theory (Christaller 1966; Plane 
2016; Gaspar 2018) by discussing sub-sector clustering as a part of industry clustering. 
Additionally, a focus on sub-sectoral concentration is key to questions relating the spa-
tial nature of sub-sectors focusing on, for instance, luxury goods, ethnic specializations 
and sustainability specializations.
Furthermore, our insights can be of importance to policy makers. We recommend 
that sustainable entrepreneurship should be stimulated within large specialized indus-
trial clusters. Galkina and Hultman (2016) find that initiatives of sustainable entrepre-
neurial nature, even small-scale niches, can lead to collective progress toward more 
sustainable practices in politics and governance. Thus, we believe that sustainability 
initiatives should be supported for each industry, within that industry. Based on our 
research, we propose that sub-sectors of an industry experience concentration in the 
largest clusters of that industry.
2  Theory
This research focuses on sustainable restaurants and their spatial patterns from the per-
spective of sustainable entrepreneurship theory. The presence of opportunities together 
with entrepreneurial persons creates entrepreneurship (Venkataraman 1997). These 
opportunities exist in the daily environment of the entrepreneur, while the recognition 
of opportunities is an individual trait. Opportunity thus exists at the nexus between 
entrepreneur and environment and is as such dependent on individual factors and fac-
tors in the entrepreneur’s environment (Shane and Venkataraman 2000). Our theoreti-
cal endeavors evolve around the interaction between entrepreneur and environment, in 
the nature of psychological and cultural traits. We discuss the literature on business 
clusters and sustainable entrepreneurship to explain why differences in sustainable sub-
sectors can arise within the entire sector. Section  2.1 discusses differences between 
sustainable and conventional SMEs. Section 2.2 discusses spatial concentration in the 
restaurant sector.
2.1  Sustainable entrepreneurship versus conventional entrepreneurship
We argue that sustainable SMEs are different from conventional SMEs. We provide 
a description of these differences based on the sustainable entrepreneurship litera-
ture. Sustainable entrepreneurs are those entrepreneurs that are both environmen-
tally and socially friendly and competitive in the market (Johnsen et al. 2018; Muñoz 
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and Cohen 2018). Galkina and Hultman (2016) as well as Hanohov and Baldacchino 
(2018) describe it as to make a profit in the most sustainable manner.
The sustainable entrepreneur’s main goals are societal transformation toward 
more sustainability, to encourage more sustainable behavior in both restaurateurs 
and consumers and at the same time making a profit (Daneke et al. 2010). Sustaina-
ble entrepreneurs see the need for social and ecological solutions as ‘an opportunity’ 
(Johnsen et al. 2018). A focus on ethical goals indicates that sustainable entrepre-
neurs are different from conventional entrepreneurs who can be sustainable for other 
reasons. Conventional entrepreneurs can adopt sustainability goals out of cost reduc-
tion, as a marketing strategy, because of strict legislation or push from institutions 
such as NGOs (Isaak 2002; Schick et al. 2002; Hart and Milstein 1999; Galkina and 
Hultman 2016). The lack of commitment to sustainability goals in these businesses 
once a green identity has been established is expected to lead to a minimal effort 
in greening (Galkina and Hultman 2016). Existing firms adopting corporate social 
responsibility goals or environmental goals are not considered sustainable entrepre-
neurs. Sustainable entrepreneurs are characterized by their sustainability goals from 
the start of their business. The sustainability issue is seen as an opportunity for new 
entrants (Johnsen et al. 2018).
The psychological approach to sustainable entrepreneurship research has found 
that individual values, attitudes, motivations and goals are key in determining sus-
tainable entrepreneurship. Kuckertz and Wagner (2010) indicate that the influence 
of a sustainability orientation on entrepreneurial intentions is an important determi-
nant for sustainable entrepreneurship. Hanohov and Baldacchino (2018) add to this 
a motivation to develop gains for others: altruism. Besides orientations, individual 
sustainability values to the entrepreneur are key in determining sustainable entrepre-
neurship (Gast et al. 2017; Spence et al. 2011; Patzelt and Shepherd 2011; Muñoz 
and Cohen 2018). Values are the beliefs and principles that guide an individual’s 
behavior (Schwartz and Bilsky 1990). Individual values appear to be a stable factor 
in determining sustainable entrepreneurship across countries (Spence et  al. 2011; 
Muñoz and Cohen 2018). Other psychological factors in determining sustainable 
entrepreneurship are sustainability identity (York et al. 2016), orientation (Kuckertz 
and Wagner 2010; Muñoz and Dimov 2015), motivations (Simon et al. 2013) and 
attitudes (Krueger 1998). Other factors include social factors; perceived social and 
business support, perceived social norms, perceived desirability and concern about 
social pressure are considered social drivers or restrictors for sustainable entrepre-
neurship (Muñoz and Dimov 2015; Krueger 1998; Muñoz and Cohen 2018). Fur-
thermore, a perceived threat to the (individual) environment can trigger sustainable 
entrepreneurship (Patzelt and Shepherd 2011); Muñoz and Cohen (2018) describe 
this as the chance for individuals focused on sustainability issues to develop the skill 
to recognize opportunities for sustainable entrepreneurship.
Other individual factors determining sustainable entrepreneurship are sustain-
ability skills and competences. Differences between conventional and sustainable 
entrepreneurial skills exist due to the importance of foresighted thinking for sustain-
able entrepreneurship (Lans et al. 2014). Other competences that determine success-
fulness of sustainable entrepreneurship are embracing diversity and systems think-
ing competence (Ploum et  al. 2018). Besides skills and competences, sustainable 
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entrepreneurs need communal and environmental knowledge (Gast et  al. 2017). 
Thus, we find that sustainable entrepreneurs need sustainability-specific motiva-
tions, experience social pressure for sustainability and require specific sustainability 
competences. As such they differ from conventional entrepreneurs; however, the dif-
ferences between sustainable and conventional entrepreneurs are not absolute but a 
question of degree rather than kind.
2.2  Spatial concentration in the restaurant sector
Neoclassical theories of clustering have been widely used to explain the spatial con-
centration of entrepreneurs (Van Oort 2007; Tran and Santarelli 2017; Brülhart and 
Mathys 2008; Schiff 2015). The MAR (Marshall, Arrow, Romer) theory on spa-
tial concentration posits that sector-specific knowledge fosters regional economic 
development and growth (Romer 1986). Porter takes a sector-specific approach and 
argues that regional growth is fueled by same-industry, local competition (Delgado 
et al. 2010; Porter 1990). Finally, Jacobs (1969) takes a cross-sector approach and 
argues that regional growth is fueled by cross-industry shared ideas. Sector-specific 
effects are likely to occur for the restaurant sector, because restaurants1 need to 
ensure maximum exposure and grouping can maximize consumer interest (De Groot 
et al. 2016). We argue that neoclassical approaches to spatial concentration do not 
explain a potential spatial concentration of sustainable entrepreneurship. Sustain-
ability occurs across all industries, while sustainability itself is not an industry, but 
a sub-sector. Therefore, approaches based on industry knowledge sharing, such as 
the MAR and Porter agglomeration economies, could explain spatial concentration 
of sustainable SMEs, but are insufficient in explaining the differences between sus-
tainable and conventional concentration of SMEs. Besides industry-specific knowl-
edge, sustainability knowledge, skills and shared values of sustainable entrepreneurs 
also come into play and may display a different locality than industry knowledge. 
Jacob’s (1969) cross-industry focus and her emphasis on cross-industry shared 
knowledge could be applicable to a spatial concentration of sustainable entrepre-
neurs, even cross-industry. However, it does not explain why some places should 
have higher proportions of sustainable entrepreneurs as opposed to conventional 
entrepreneurs. We do not reject the value of the traditional agglomeration theories; 
however, we argue that additional explanations are needed to address clustering of 
sustainable entrepreneurship. Therefore, we focus on sustainable entrepreneurship 
in the restaurant sector as a sub-sector. The next section explores how we, based on 
the previously mentioned theories, can explain the spatial concentration of sustain-
able entrepreneurship as a sub-sector concentration. Therefore, we explore known 
psychological, social, and cultural and demand differences between sustainable and 
conventional entrepreneurs and link these to existing knowledge on clustering.
Psychological explanations for clustering focus on individual behavior of the 
entrepreneur in relationship to his/her environment. Huggins and Thompson (2017) 
1 For restaurants, we consider the following sub-sectors: restaurants and hotel-restaurants (NACE groups 
55.3 and 55.5 and SBI groups 55101, 5610 and 56101).
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propose a framework in which psychology, culture and institutions influence human 
behavior and agency. Human behavior and agency consequently lead to urban and 
regional development; culture, they propose, is socio-spatial. There is an interaction 
between culture and psychology: A culture’s values, norms and beliefs influence the 
individual’s values, norms and beliefs, while the shared values, norms and beliefs of 
many individuals comprise a culture (Huggins and Thompson 2017).
The importance of social networks for entrepreneurship is highlighted by Sax-
enian (1996), who indicates that the face-to-face social interactions among and 
within firms and local institutions determine entrepreneurship. An entrepreneur’s 
social environment is key in the decision to start a firm (Sternberg and Litzenberger 
2004). Entrepreneurs gain knowledge from other actors through processes of infor-
mation sharing in a social network. This happens when a network facilitates trust 
and network actors have similar norms and values (Durlauf and Fafchamps 2004; 
Huber 2009). When levels of trust are high and norms and values similar, social 
networks create social capital. Social capital is defined as a source of social control 
(Portes 2000). Social capital creates group identity and leads to the modification of 
behavior: ‘Herding’ effects have a converging effect on the group members’ behav-
ior. This is when all members of a social group start following the social norms of 
the group and act more alike. Through the herding process, social capital causes 
group behavior that can be different from the individual’s initial intention (Durlauf 
and Fafchamps 2004). This herding effect raises an entrepreneurial group culture. 
An entrepreneurial group culture can lead to more individuals with entrepreneurial 
values and hence more entrepreneurs (Uhlaner and Thurik 2007). An addition is the 
transmission of entrepreneurial spirit through a role model (Laspita et al. 2012). If 
role models transfer entrepreneurial spirit, then role models foster other entrepre-
neurs in their vicinity. Multiple studies have found positive effects of both weak and 
strong ties on sustainable and social entrepreneurship, within the personal network 
and on the local and the national level (Bosma et al. 2016; De Lange 2016; Estrin 
et al. 2013).
Besides the positive effects of social capital on entrepreneurship, there is also a 
downside of social capital. There is a risk of conformity bias in tight groups, which 
restricts radical ideas. De Vaan (2011) indicates that the more social capital is pre-
sent in a region, the less likely entrepreneurs are to start businesses in industries 
that remain unexploited in that region. Due to value convergence and social norm 
creation in social networks, some types of business are considered illegitimate. If 
sustainable entrepreneurship is considered to be in conflict with the social norm, 
there could be a lower incidence of sustainable entrepreneurship. A sustainable 
entrepreneur could, for instance, not be welcome in a network where classical busi-
ness values are dominant. Differences in social capital between regions can generate 
differences in regional rates of sustainable entrepreneurship and thus potentially cre-
ate sustainable clusters.
Another factor that can drive sustainable entrepreneurship is the demand of cus-
tomers. Supply is driven by consumer demand, especially so in the service industry 
(Xu and Jeong 2019). Customers purchase goods and services to satisfy their desires 
and needs. Customer demand theory states that demand for specific goods changes 
over time. Businesses therefore need to supply new products or new versions of 
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existing products to stimulate new demand (Larsson and Bowen 1989). Custom-
ers are not homogenous in their demand, but all have specific preferences, hence 
demand for specific products and services fluctuate (Thompson 1998). In other 
words, the customer demands what he/she wants to buy and where s/he wants to 
buy it (Baltas 2003). As such, businesses tend to adapt their product in line with 
consumer preferences in specific regions and locations (Etgar and Rachman-Moore 
2010). Consumers are not evenly spread by demographic characteristics (e.g., age, 
gender, education level, income) over all locations within a country. For example, in 
urban areas the distribution over diverse age groups differs from the distribution over 
age groups in rural areas. Consequently, customer demand diversifies over regions, 
the geographical location of specific demographic traits. As such potention custom-
ers create the product differentiation offered by the supplier (Phillips and Peterson 
2001), spaces of production (Zukin 1995).
Boterman (2018) studies the location of haute cuisine in the Netherlands and 
finds location patterns an over representation of haute cuisine in the major urban 
centers of the Netherlands. He argues that ‘This largely overlaps with the general 
pattern of most consumption spaces in Amsterdam, which are also predominantly 
concentrated in the central parts of the city. This area is also frequented by the 
majority of tourists and visitors who also are typically cultural consumers’ (p. 166) 
and explains this by ‘two interrelated trends: (1) the general re-emergence of larger 
cities exemplified by their demographic and economic growth and (2) the rise of an 
urban middle class, often manifesting itself through processes of gentrification.’(p. 
168). Similar processes can shape the location patterns of sustainable restaurants 
from a consumer’s demand perspective.
Entrepreneurship culture can be understood as an informal institution that com-
prises norms, values and codes of conduct (Kibler et al. 2014; Andersson and Lars-
son 2016). Some of these values are independence, individualism and achievement 
(Uhlaner and Thurik 2007). Generally, we discuss culture as the values, beliefs and 
expected behaviors that are sufficiently common across people within a given geo-
graphical region to be considered as shared (Hofstede 2001). The entrepreneurial 
culture is seen as the environment that shapes the level playing field, a collective 
programming of the mind in which the underlying value system is oriented toward 
entrepreneurial behavior (Beugelsdijk 2007). There is some evidence that social 
entrepreneurship is influenced differently by culture than conventional entrepreneur-
ship (Hechavarría 2016). For instance, countries with traditional values have higher 
levels of commercial entrepreneurship, whereas countries with secular-rational 
values have higher social entrepreneurship rates. Cohen (2006) argues that culture 
is crucial in facilitating a cluster of sustainability initiatives and innovations. For 
instance, local knowledge and practices influence a community’s sustainability 
agenda, while the quality and quantity of outdoor recreation can also develop a com-
munity that cares for the environment.
Furthermore, there are likely effects of existing sustainable peers in a region. 
Following the notion that role models can pass on entrepreneurial spirit (Laspita 
et  al. 2012), role models can also pass on a sustainability spirit. Because sustain-
able entrepreneurs have different values, beliefs and competences than conventional 
entrepreneurs (see Sect. 2.1.), they need different peers to learn from. Also, social 
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networks containing sustainability professionals could generate spillovers of knowl-
edge that could lead to the startup of new sustainable ventures (Acs et  al. 2009). 
Consequently, the presence of peers and social networks with specific knowledge, 
competences, beliefs and values on sustainability can inspire and educate new sus-
tainable entrepreneurs. Wherever such peers and social networks are located, they 
could give rise to a sustainable entrepreneurship culture on a higher spatial scale.
Litaa et  al. (2014) find that customers are increasingly willing to pay extra for 
receiving environmentally friendly products. Litaa et al. (2014) also find that con-
sumers with higher incomes and education levels were more likely to visit sustain-
able restaurants. Research from Raab et al. (2018) suggests that even though only 
40% of the people know about the negative environmental impact of restaurants, 
78% is willing to pay a bonus to eat in a sustainable restaurant. More women tend to 
pay the extra fee, but those men who are willing to pay an extra fee, pay on average 
a higher fee than women. Furthermore, the willingness to pay the sustainable bonus 
in restaurant is also related to higher education levels. Interesting is that especially 
the youngest age group and the lowest income group are willing to pay a higher fee 
than other demographic groups (Raab et al. 2018). Sarmiento and Hanandeh (2018) 
describe the eaters at sustainable restaurants as those people who have green life-
styles, earning a mid-income and are more likely to be young and female.
Concluding, the psychological, social and cultural level and customer demand 
have an impact on entrepreneurship and spatial concentration. The social and cul-
tural levels of entrepreneurship are in part made up of the sum of psychological fac-
tors of individuals, but also change the individual’s psychology. This can lead to 
behavior change and, possibly, entrepreneurship. Therefore, we argue that individual 
psychological traits, through social groups, through culture, create regional differ-
ences in entrepreneurship, where sustainable entrepreneurs may exhibit other pat-
terns than conventional entrepreneurs. We believe that sustainable entrepreneurship 
clusters can arise due to the interplay of customer demand, psychological, social and 
cultural traits. We propose:
H1 Sustainable SMEs in the restaurant sector are spatially concentrated.
H2 Sustainable SMEs in the restaurant sector are concentrated in other locations 
than conventional SMEs in the restaurant sector.
3  Data and method
This exploratory research uses secondary spatial data to assess the spatial concentra-
tion of sustainable SMEs. We used multiple spatial estimates to test spatial concen-
tration of sustainable and conventional restaurants. First, the spatial concentration 
of sustainable SMEs is tested based on point data. Conventional SMEs and control 
factors are not included in this analysis. Second, the spatial concentration of sus-
tainable SMEs as a percentage of conventional SMEs per region is tested. If spatial 
concentration occurs in both analyses, we can confirm that there is a different pat-
tern of spatial concentration between sustainable and conventional restaurants in the 
Netherlands. Finally, we map spatial concentration to find where it occurs in the 
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Netherlands and which factors could potentially explain this. The following section 
discusses the research context, sample and design used to determine spatial concen-
tration of sustainable restaurants.
3.1  Research context
The focus of this research is on SMEs in the restaurant sector. Sustainable restau-
rants cater to a number of sustainable diets with different rationales. We base our 
guidelines for sustainable food on the dominant consumer perception of sustainable 
food and research on sustainable diets, as illustrated by the sustainable food guide-
lines of the Voedingscentrum (Centre for Nutrition) and Milieu Centraal (Environ-
ment Central) in the Netherlands (Voedingscentrum 2018; Milieucentraal 2018). 
The restaurants we consider sustainable are the restaurants that cater to the current 
perception of these institutions regarding sustainable food and sustainable diets. Our 
characterization depends on scientific evidence from food studies and on recent sus-
tainable food trends (FAO 2006; Morawicki 2012; Garnett 2014; Voedingscentrum 
2018; Milieucentraal 2018). Local, seasonal, vegetarian or vegan diets are more sus-
tainable than the average western diet in relation to greenhouse gas emissions, over-
fishing, deforestation, desertification, over-fertilization and the accompanying ocean 
acidification, ocean dead zones and biodiversity loss (FAO 2006; Morawicki 2012; 
Garnett 2014). Organic food is produced without synthetic fertilizers and contrib-
utes to diversity of species and to a food system that is less sensitive to pests and 
other shocks (Hole et al. 2005); this is socially sustainable, because such shocks can 
have famine as a consequence. Furthermore, local, seasonal and organic food pro-
duction promotes crop variety, which makes the global food system less suscepti-
ble to shocks and this promotes food security. Plant-based diets such as vegan and 
vegetarian diets promote social sustainability by using fewer resources for fodder 
(Morawicki 2012) and thereby free arable land for the battle against world hunger.
We consider vegan, organic, local and seasonal diets to be more sustainable than 
the conventional Western diet, in terms of social and environmental effects. Res-
taurants serving local, organic, seasonal, vegan and/or vegetarian food are therefore 
considered more sustainable than conventional restaurants in this research. The loca-
tions of restaurants serving mainly (over 50%) vegan, vegetarian, seasonal, local or 
organic food are selected to determine spatial concentration of sustainable entrepre-
neurs in the restaurant sector. We chose to use 50%, since this is the percentage of 
organic food a restaurant in the Netherlands has to serve for a silver organic certifi-
cation (EKO-Keurmerk Foundation 2018).
3.2  Sample
The data used in this research consists of the locations of all restaurants in the Neth-
erlands, including sustainable restaurants. These locations are part of the LISA data-
set by the Dutch Chamber of Commerce, containing all businesses in the Nether-
lands in 2013. From all food and beverage outlets in the Netherlands, we include 
restaurants and hotel restaurants and exclude café’s, catering services, canteens, 
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ice-cream parlors and fast food restaurants. We manually browsed the largest restau-
rant booking and listing websites in the Netherlands.2 If a restaurant was listed as a 
local, seasonal, organic, sustainable, vegetarian or vegan restaurant, we visited their 
website to investigate their menu. We considered those restaurants serving at least 
50% vegan, vegetarian and organic food as sustainable restaurants. The final manual 
selection of sustainable restaurants in the Netherlands consists of 591 out of 15,081 
restaurants (4%).
3.3  Analysis
The spatial analyses in this paper test whether sustainable entrepreneurship clusters 
differently than conventional entrepreneurship. We execute three clustering esti-
mates on our spatial data. Our spatial data consists of the LISA dataset of 2013 (The 
Dutch chamber of Commerce dataset of all businesses), which contains the data 
of all Dutch restaurants and a manual selection of sustainable restaurants based on 
online restaurant listings and their menus. The spatial analysis consists of three steps 
for which we use the ArcMap software.
The first step of the analysis consists of an average nearest neighbor analysis to 
determine whether the location of restaurants to their nearest neighbor is signifi-
cantly shorter than expected, given the size of the database and the surface of the 
Netherlands (Altman 1992):
where D̄O is the observed mean distance between each feature and its nearest 
neighbor:
and D̄E is the expected mean distance for the features given in a random pattern:
In the above equations, di equals the distance between feature i and its nearest 
neighboring feature, n corresponds to the number of features, and A is the area of a 
minimum enclosing rectangle around all features, or it’s user-specified area value. 
















2 These websites include: www.thefo rk.nl (previously, www.iens.nl), www.bewus tbiol ogisc h.nl, www.
happy cow.com, www.fries stree kprod uct.nl, www.lokaa lenle kker.nl, www.foodl abzee land.nl, www.eetnu 
.nl (does not exist anymore), www.eko-horec a.nl and www.ecola ge.nl.
585
1 3
Investigating spatial concentration of sustainable…
where
The null hypothesis of this analysis states that there is no spatial association 
among the realization of a variable on a location and its neighbors. The point data of 
the individual restaurants in the dataset are used for this analysis. We perform this 
analysis separately on the LISA data and the selection of sustainable restaurants.
Second, we aggregate the point data on a raster of so-called fishnet polygons, 
because polygon data is required for the following step. A raster in the shape of a 
fishnet is used to create square-shaped areas for the Netherlands, so that the regions 
we analyze all have the same shape and size except for border areas,which are cut 
off at the border. We calculate the share of sustainable restaurants in the polygon, 
by dividing the number of sustainable restaurants by the total number of restaurants. 
After aggregating our point data to polygons, we calculate a global Moran’s I esti-
mate of spatial autocorrelation:
where zi is the deviation of an attribute for feature i from its mean (xi − X), wi, j is the 
spatial weight between feature i and j, n is equal to the total number of features, and 
SO is the aggregate of all spatial weights:
The ZI-score for the statistic is computed as:
where
This statistic determines whether the spatial data is randomly or non-randomly 
distributed by means of a Z-score (Moran 1950). Thus, this statistic determines the 
relatedness of a feature to its neighbors. A non-random distribution is an indication 
of dispersion or clustering. The null-hypothesis for this statistic is that the features 
are randomly distributed. It requires a defined distance to determine the distance 
at which features are considered neighbors. Around each feature, a distance band 


































586 M. P. M. Enthoven, A. E. Brouwer 
1 3
analysis 30 times with different distance bands, to determine which distance band is 
most suitable for our data and our next analysis. For whichever distance the z-score 
is highest, that is where spatial processes promoting clustering are most pronounced. 
We use these peak distances as spatial weights in the final step: of our analysis.
For the third and final step, we use the Getis–Ord Gi* hot spot analysis to deter-
mine where hot spots of sustainable restaurants are located in the Netherlands (Getis 
and Ord 1992).
The Getis–Ord local statistic is given as:
where xj is the attribute value for feature j, wi, j is the spatial weight between feature i 
and j, n is equal to the total number of features and:
The Getis–Ord Gi* statistic is a z-score. Again, we use the share of sustainable 
restaurants of total restaurants in a region. This statistic considers each feature in the 
context of its neighbor. It determines hot and cold spots: areas of spatial concentra-
tion and spatial dispersion. Hot and cold spots are determined based on the sum of 
a feature and its neighbors. It determines whether the value of a feature and those 
of its neighbors are significantly low or high in relation to the sum of all features 
in the dataset. A hot spot is found when multiple neighboring features are found to 
have high values. A cold spot is found when multiple neighboring features have low 
values. The statistic requires a spatial weight, which is determined by the values of a 
feature’s neighbors. We determine which features are neighbors based on the global 
Moran’s I statistic in step two. The distance at which the z-statistic of the Moran’s I 
peaks is a suitable indicator of spatial weights. All features within the given distance 
band are included in the spatial weight. To control for the spatial dependency of fea-
tures, we correct our analysis for a potential false discovery rate (FDR). Based on a 
false positivity estimate, the features with the weakest p values are eliminated from 
the results (Caldas de Castro and Singer 2006).
By using the Moran’s I and Getis–Ord Gi* statistic in conjunction, we use both 
global and local statistics. This allows us to detect spatial dependency on global 
and local levels, which verifies our result on multiple scales. Whereas the Moran’s 
I detects clustering in the sample as a whole, the Getis–Ord Gi* statistic allows 
us to find local pockets of concentration (Getis and Ord 1992). Due to the nature 
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and agglomeration effects. The consequent analysis is controlled for agglomera-
tion effects and for localization effects from the conventional restaurant sector, by 
analyzing the number of sustainable restaurants as a percentage of the number of 
conventional restaurants in a region. Thus, we assume that the restaurant data is 
influenced by these forces. However, since we aim to find spatial concentration of 
a sub-sector, the agglomeration effects that apply to the restaurant sector also apply 
to the sub-sector. By analyzing the percentage of sustainable restaurants out of total 
restaurants, we control for the effects of agglomeration on the restaurant sector as a 
whole. Unfortunately, this does not allow us to differentiate between the effects of 
agglomeration on all restaurants versus the effects of agglomeration on sustainable 
restaurants.
4  Results
The LISA data is highly concentrated when not corrected for the population in a 
region. The nearest neighbor analysis on the LISA dataset indicates spatial con-
centration, p < .001. The sustainable restaurant selection shows a pattern of con-
centration as well, p < .001. Based on this analysis, we assume a spatial association 
between the features in the dataset. Therefore, hypothesis 1 is supported.
We use the Moran’s I spatial autocorrelation analysis to indicate peaks in spa-
tial concentration (see Fig. 1). We find a peak at 20 km and a peak at 38 km. Fur-
thermore, we find that the z-score declines from the beginning point of 13 km and 
increases again after 16 km. We find that the z-score increases with distance, which 
is generally expected in a sample with spatial concentration. The peak distances are 
characteristic for the economic geography of the Netherlands as illustrated by Van 
Oort (2007), who considers a core-periphery structure of commuting in the Nether-
lands. The distances we found are in line with evidence for Jacobs’ (1969) externali-
ties in the Netherlands, in which inter-industrial externalities and competitiveness 
promote economic activity in agglomerations (Van Oort 2007). The peaks at 20 and 
38 km are illustrative of center-periphery distances in the Netherlands, with the peak 
of 20 km for the most urbanized provinces and the peak of 38 km for the least urban-
ized provinces in the Netherlands.
Based on the results of the Moran’s I spatial autocorrelation analysis (see Fig. 1), 
we perform the hot spot analysis with two distance bands. The distances of 20 and 
38 km displayed peaks where the spatial processes promoting clustering are most 
pronounced. The first distance band includes all neighbors within a radius of 20 km 
and the second distance band includes all neighbors within 38  km. The hot spot 
analysis finds a cluster of restaurants in the west of the Netherlands (see Figs.  2, 
3). Figures 2 and 3 reflect the differences in the distance band, as the cluster with a 
distance band of 38 km is more expanded. However, the same areas are at the heart 
of both clusters. Our two analyses report the same cluster with different boundaries 
based on the scope of the area included in the analysis. The cluster is located in one 
of the most densely populated parts of the Netherlands and in the largest agglom-
eration of the Netherlands. These results could reflect a more general diversity of 
restaurants in the largest urban centers of the Netherlands (Schiff 2015). However, 
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the differences in population size among the city of Amsterdam, where our cluster is 
found, and Rotterdam and The Hague, which are not covered by our cluster, is small: 
These cities have around 790.110, 616.260 and 502.055 inhabitants, respectively. A 
higher diversity in types of restaurants can be expected in urban areas (Schiff 2015); 
thus, the urban areas of the Netherlands could have higher shares of sustainable res-
taurants as a result of this diversity. However, we find that this is only the case for 
one of the larger urban centers: Amsterdam. Furthermore, we find that part of the 
cluster is located, in the Gooi en Vecht area. According to Boterman (2018), food 
consumption and the rise of haute cuisine in the Netherlands is the effect of a rise 
of an urban middle class. Sustainable consumption is also most prevalent among 
the urban middle class (Sarmiento and Hanandeh 2018). This is in line with what 
we find for Amsterdam. The Gooi en Vecht area, however, is less urban than the 
other cluster areas and is famous for being an upper-class living area. Therefore, the 
concentration there is not in line with Botermans (2018) findings of haute cuisine 
locations. We believe that the concentration we found in Gooi en Vecht might be 
explained by the high income of the inhabitants and a potential desire of upper-class 
individuals to eat healthy or trendy foods. We believe the inhabitants of this area 
might be more susceptible to trendy lifestyles, which could be related to their food 
consumption pattern. This is in line with the research by Litaa et  al. (2014) that 
consumers with higher incomes are more likely to buy sustainable food. Because we 
find hot spots of spatial concentration of sustainable restaurants as a share of con-
ventional restaurants, our second hypothesis is supported. 
Interestingly, we do not find any cold spots with either of the distance bands. 
Within the center of the cluster, the regions have a percentage of sustainable 
Fig. 1  Incremental spatial autocorrelation of sustainable restaurants
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restaurants between three and seven. The median percentage of sustainable restau-
rants in the population, however, is 0.9%. Due to this low percentage, low values are 
more common than high values. Therefore, we believe that we are less likely to find 
cold spots.
5  Discussion and conclusion
This paper considers whether sustainable restaurants have a different spatial pat-
tern than conventional restaurants, and as such, investigates whether sub-sectors 
cluster within larger clusters of the entire industry. Our results show that there is a 
spatial concentration of sustainable SMEs and could indicate a difference in entre-
preneurship culture in different areas of the Netherlands. The main contribution of 
this paper is the finding that sustainable entrepreneurs are influenced by the exist-
ing economic structures. We contribute to the literature on spatial concentration 
by showing that sub-sector clustering occurs for sustainable restaurants. This is in 
line with central place theory (Christaller 1966; Plane 2016; Gaspar 2018) and has 
Fig. 2  Spatial concentrations of restaurants in the Netherlands (FDR corrected, distance band 20 km)
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implications for sustainable sub-sectors and other sub-sectors, such as luxury or eth-
nic sub-sectors. We find evidence to support the idea of sub-sector sustainability 
clustering. Thus, there, where already the most restaurants are concentrated, is also 
where sustainable restaurants are concentrated. Within the largest industry cluster, 
sustainability clustering occurs as well. For smaller industry clusters, there is no sus-
tainability clustering. Thus, we argue that large agglomerations are the most likely 
hub for the occurrence of sub-sector concentration. The largest agglomeration has 
the most diverse products and services and acts as a hub for the surrounding area 
(Christaller 1966). This includes the occurrence of sustainable businesses as a sub-
sector. We specifically discuss how entrepreneurs with a focus on sustainability dif-
fer from conventional entrepreneurs and how this could give rise to specific spatial 
patterns. Other sub-sectors that exhibit differences in the psychology of the entrepre-
neurs, the demand of the customer or the culture compared to the larger sector could 
potentially also exhibit sub-sector clustering.
The sustainable cluster that we found contains Amsterdam and one of the wealthi-
est residential areas of the Netherlands, the Gooi en Vecht area (CBS 2015). Cluster-
ing does not occur in other large urban centers in the Netherlands. Thus, our results 
Fig. 3  Spatial concentrations of restaurants in the Netherlands (FDR corrected, distance band 38 km)
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do not seem to suggest a diversification based on city size, as was found by Schiff 
(2015). Our findings are partially in line with Boterman (2018), who studies the 
location of Haute Cuisine in the Netherlands and finds similar location patterns as 
we do, with an overrepresentation of haute cuisine in the major urban centers of the 
Netherlands. We believe that the cluster we found could be the effect of a regional 
entrepreneurial culture that includes sustainability. Spatial variances in demand and 
in social capital are potential explanations for this indication of value-based spatial 
concentration (Bosma et al. 2016). Other explanations can be differences in entre-
preneurial culture (Huggins and Thompson 2017) and entrepreneurial ecosystems 
(Cohen 2006). Businesses which focus on sustainability should be considered under 
influence of the economic structure their sector, while displaying sustainability-spe-
cific spatial behavior.
Our results imply that sustainable initiatives are best stimulated within already 
large clusters of that industry. Policy makers could use this result when aiming 
toward more sustainable behavior of entrepreneurs. In our case, the largest agglom-
eration and the largest industry cluster overlap. Larger agglomerations specifically 
can stimulate sustainability initiatives, because they serve as a market for all kinds 
of specializations. Thus, sustainability specializations are more likely to find a mar-
ket in the largest agglomeration, of a country. For industries that benefit less from 
agglomeration economies, specializations, including sustainability specializations, 
are most likely to be found in the largest industry cluster.
Although the analysis is limited due to the small number of the sustainable restau-
rants in the data, it is a suitable sector for an analysis on sustainable SMEs. Larger 
sample sizes of sustainable entrepreneurs will likely not occur in other sectors. The 
findings from this research could be transferable to other types of sub-sector cluster-
ing. Furthermore, survivor bias could be in place due to a possible difference in sur-
vival rates of sustainable and conventional restaurants. Uncertainty concerning sur-
vival rates leaves it unclear whether some areas have a more successful sustainable 
start-up scene or whether there is a higher survival rate of sustainable businesses. It 
would be interesting for future research to determine whether spatial concentration 
of sustainable SMEs is due to psychological, cultural or demand effects. We believe 
that in-depth qualitative research and place-sensitive survey research could provide 
insights into the restaurateurs’ perception of their behavioral, social and cultural 
environment.
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